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Abstract. Inclusive production ob* mesons in deep-inelastic scattering at HERA is studieddn th
range 5< Q? < 100 GeV of the photon virtuality and 02 < y < 0.70 of the inelasticity of the
scattering process. The visible range for Bremeson isp, (D*) > 1.25 GeV andn(D*)| < 1.8.
The data were taken with the H1 detector in the years 2004@@ 28d correspond to an integrated
luminosity of 347 pb’. Single and double differential cross sections are medsiitee results are
compared to QCD predictions.
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INTRODUCTION

HERA was the unique electron-protoap) accelerator colliding 26 GeV electrons
(positrons) with 920 GeV protons providing a center-of-mesergy of,/s= 318 GeV.
The charm quark production iep scattering is dominated by the boson-gluon-fusion
(BGF) procesgyp — cc). This production process is directly sensitive to the gluon
density in the proton and allows its universality to be tdstEhe kinematic region of
deep-inelastic scattering (DIS) is defined by the four-moime transfer squared?)

of the exchanged photo@? > 5 Ge\2. Due to the presence of a hard scatg,Q? or

p;) perturbative Quantum Chromodynamics (pQCD) can be agpgli®@ne of the other
scales is much bigger than the mass, charm quarks can bedti@atnassless ("massless
scheme"), otherwise the mass needs to be taken into acconggive scheme"). The
latter assumes no charm quark content of the proton.

D** CROSSSECTION MEASUREMENTSIN DIS

Events containing charm quarks are efficiently identifietbrestructingD* mesons by
the mass difference methdd’ production in DIS has been measured for photon virtual-
ities of: 5< Q? < 100 GeV and inelasticities of: @2 < y < 0.70. The full HERAII data
set corresponding to an integrated luminosity of 347 'phas been analyzed. The visi-
ble phase space of tH& meson is restricted tp, (D*) > 1.25 GeV andn(D*)| < 1.8

[2]. This measurement yields currently the largest phaseepoverage at HERA for an
inclusiveD* cross section measurement.

TheD* cross section as a function @ andx is depicted in Figure 1(left) and (right).
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FIGURE 1. D* cross section as a function @f (left) andx (right) compared to the massive NLO QCD
calculation (HVQDIS) using two different proton PDFs: MRED8f3 [4] or CT10f3 [5].

The data are compared to the massive NLO QCD calculation (BINSQusing two dif-
ferent proton parton density functions (PDFs): MRST20Q8f2r CT10f3 [5]. TheQ?
dependence of the data is well described, while the slopeisnnot very well repro-
duced. Figure 2 shows tH@* cross section as a function of (D*) (left) andn(D*)
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FIGURE 2. D* cross section as a function pf (D*) (left) andn (D*) (right) compared to the massive
NLO QCD calculation (HVQDIS) using two different proton PEERMRST2008f3 or CT10f3.

(right) compared to the massive NLO QCD predictions by HVQDWith either proton
PDFs the massive NLO calculation describes the data niertgpt for the highp (D)
region (forward direction) where it slightly undershodte tdata. The two-dimensional
cross section reveals this to be located at fgwof theD* (see Figure 3). Otherwise the
data are reasonable described by the NLO calculation. lardadallow comparisons
with the massless NLO calculation (ZM-VFNS) [7] an addiabtransverse momen-
tum cut in the photon-proton rest frame @f(D*) > 2 GeV is applied. The ZM-VFNS
calculation uses the CTEQ6.6 proton PDF [1] together withfthgmentation function



D* in DIS

< 2f 1.25<p_(D¥) < 2.00 GeV - i 2.00 < p (D¥) < 2.75 GeV ]
[} F . . T - —
© 15} H1 Preliminary i 1
g $ ' s ¥ 3
= 1r 7 OSW/A‘/ o\
Y A VA . L
S - A :
-g | 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 %25 1.050 05 115 0151050 05 1 15
© n(b* n(b*)
06F 2.75<p, (D) < 400 GeV ] [ 4.00<p (D" < 6.00 GeV |
02F -
0.4 X ¥ . 0.15F ¥ & % .
r ./’/.. e IA $ I . (55 o777 ]
0.2 i ol g R
; 0.05F -
0151 050 05 1 15 0415 1050 05 1 15

n(D*) n(D*)
6.00 < p_(D*) < 20.00 GeV

e  H1 data (prel.)

0.01f ]
4444 HVQDIS (MSTW2008f3)
0.005 F Ll HVQDIS (CT10f3)
o=
15 -1 05 0 05 1 15
n(b*)

FIGURE 3. Two dimensionaD* cross section as a function gffD*) and p, (D*) compared to the
massive NLO QCD calculation (HVQDIS) using two differentfon PDFs: MRST2008f3 or CT10f3.

KKKSO08 [6]. The massless calculation fails completely tsatie the data as a func-
tion of x (see Fig. 4(left)), whereas the data are reasonably wettitesl by the massive
NLO QCD calculation provided by HVQDIS. Figure 4(right) st®theD* cross sec-
tion as a function of which also shows the bad description of the data by the nesssle
NLO calculation at low values of. Differential D* cross sections have also been mea-
sured for a restricte®* phase space regiojn(D*)| < 1.5 andp, (D*) > 1.5 GeV [2].
Figure 5 shows these restricted cross section data as adométQ? together with the
data from the measurementdf cross sections at high?: 100< Q? < 1000 Ge [8].
Data are compared to the massive NLO QCD calculation whiskrizes the data well
with either proton PDFs, also tt@? slope is nicely described.

CONCLUSION

New measurements using the full H1 HERAII data sample haee la@alyzed foD*
production inep scattering. The measurement in the DIS regime at meddMnhas



D* in DIS 20 D* in DIS

2 E H1Prelimnary ® Hldata(prel) 3 2 [ H1Prelimnary ® H1data(prel) ]
= F $4454 ZM-VFNS (CTEQ6.6M) 1 £ £ $4454 ZM-VFNS (CTEQ6.6M) |
x 10% & e HVQDIS (CT10f3) ~ > 15 e HVQDIS (CT10f3) E
o E E k] 2 ]
3 | - ° .

3 10 E 3 3 J
10 £ = ]

10 & E

3F ]

norm
R
=N
T T
i
i
i
i
i
[
.
N
norm
R
O b N WO
T T T
|
i
: i \
f N
|
|
i
il
4 Y
3
L

FIGURE 4. D~ cross section as a function gf(left) andy (right) for p; > 2 GeV compared to the
massive NLO QCD calculation (HVQDIS) using the proton PDH:10f3 and to the massless (ZM-
VENS) NLO QCD calculation using CTEQ6.6M [1].
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FIGURE 5. D* cross section as a function @ with the additional cutsin (D*)| < 1.5 andp; (D*) >

1.5 GeV are shown together with the results from the gID* publication [2]. Data are compared to the
massive NLO QCD calculation (HVQDIS) using two differenofin PDFs: MRST2008f3 or CT10f3.

been carried out in the largest phase space at HERA for inell3" cross section
measurements. The data are reasonable described by theeris® QCD calculation.
However, the NLO calculation undershoots the data sligatiyigh n(D*) and low

p; (D*) for either PDFs. The slope iris not very well reproduced for the massive
NLO QCD calculation, whereas the massless one fails coelgléd describe the
andy slopes. A restricted* phase space region allows to compare the data from
5 < Q? < 1000 GeV - this includes the higi)? D* data - to the massive NLO QCD
predictions which describes the data nicely in slope andhabration.
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